Introduction
Throughout the world, wild or uncultivated plants provide a 'green social security' to hundreds of millions of people in the form of food, materials for clothes and shelter (Cunningham 2001) . These plants add diversity to local food systems, reinforce culture and contribute with diversity to farming systems, and could be important for household food security, health, and nutrition and income generation (Machakaire 2001 , Scoones et al. 1992 , Warinwa 2000 . Foods from uncultivated species forms an integral part of the daily diets of many rural households (Cromwell 1997 , Shrestha 2001 . Between 60-70% of populations in developing countries living between agricultural and forest land areas collect various parts of uncultivated plants such as roots, leaves, fruits, and nuts (Heywood 1999 , Hladik & Dounias 1993 .
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Shifting cultivation is the traditional land-use for farmers from various ethnic groups in Nepal, and is practiced in about 20 districts (Regmi et al. 2003) . The Chepang of central Nepal are one of the ethnic groups known for practicing shifting cultivation, but also for being among the most marginalized communities (Kerkhoff & Sharma 2006) . Food security is a major concern, and a study in Kharsang village, where 47% of the population were Chepang, showed that 97% of the people suffered from varying degrees of food deficiency during 3-9 months per year (Balla et al. 2002) . Because the land is hardly fit for permanent cultivation, the ability to practice shifting cultivation contributes to their subsistence, but this practice might lead to periods of food insecurity. The search for wild and uncultivated foods might therefore be an important supplement for livelihood support (Aryal et al. 2007 ).
Diversity of uncultivated plant species, their occurrence and relationship with cultivated species and their use by humans has rarely been studied systematically (Grivetti & Ogle 2000 , Vázquez-García et al. 2004 . The value and potential of uncultivated foods in the food security and nutrition of rural people is also neglected in agricultural and environmental programs (Gari 2002 , Ogle 2001 , Ogle et al. 2003 . Little is known about the large variety of land use types, cultural knowledge of indigenous people and the vast number of uncultivated plant species associated with shifting cultivation by policy makers, authorities and scientists (Kerkhoff & Sharma 2006) . Some uncultivated plant species are probably used by many rural households in Nepal in the daily life. However, detailed studies about their availability, status, and contribution in the livelihood support are few (Regmi et al. 2006 , Shrestha 2001 , Shrestha & Dhillion 2006 .
In this study we investigated the use of uncultivated plants for foods, medicines, cultural purposes and their importance as income generation sources among Chepang communities in the Dhading district of Nepal. The principle aim was to identify uncultivated plant species and understand their status and contribution to the livelihood support of the Chepang people. We hypothesized that uncultivated plants were important for livelihood support and income for the Chepang community.
Materials and methods

Study site and study population
The field research was conducted in Bumrang village of Dhusa Village Development Committee (VDC) in the Dhading districts of Nepal (Figure 1 (Rimal et al. 2002) . The study site is situated at elevations of 450 to 1400 m above sea level with warm sub-tropical to temperate climate. The area is sensitive to erosion due to steep hill slopes. The number of households of the VDC is 1012 (CBS 2003) .
The population of Chepangs in Nepal total about 52,000 (0.23% of Nepal's population) and are considered to be one of the less developed communities with only 13.9% being literate (CBS 2003) . Chepangs are the ancient settlers of the study area with 350 households recorded in the VDC (Chepang District Profile 2006) . Chepangs have traditionally lived as semi-nomads depending on shifting cultivation farming systems supplemented with hunting and gathering of uncultivated foods (Chepang 2006 , Manandhar 2002 . The major crops are maize (Zea mays L.) and finger millet (Eleusine coracana (L.) Gaertn.). The household production is generally sufficient for about 5 months subsistence per year and only 1% of the Chepang have sufficient food for the whole year from their own agricultural production (Gurung 2006) . During the rest of the year they depend on wage labor work and uncultivated foods (Regmi et al. 2006) .
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Methods
The main methods used for identification of uncultivated plants that were being used were 1) diversity fairs, 2) key informants interviews and group discussions, and 3) individual household surveys.
Diversity fairs of uncultivated foods were organized in the study site with the objective of quickly assessing the general richness and status of uncultivated plants. Diversity fairs provided unique opportunities for individuals and community members to display their local plant material, as well as to share and document associated knowledge (Rijal et al. 1998 , Sthapit et al. 2003 . During the fair, specimens of uncultivated plant species were collected, identified, and vouchers were deposited at the district office of Nepal Chepang Association (NCA), Chepang Sangrahalaya (Chepang Museum), Dhading. These fairs were useful for identifying the uncultivated species, and their use values. Important species were collected for group discussions about different species habitat and, uses as foods, vegetables, medicines, or in cultural ceremonies.
Ten key informants (seven farmers and three people from the staff at local institutions) were selected for interviews. The community people identified the farmers whereas the researchers identified the informants from local institutions. Key informants were considered to have good knowledge about the local people in general and about use of uncultivated plants in particular. All initially selected key-informants agreed to participate in the study. Key informants were interviewed about their perceptions and experience concerning the role of uncultivated foods in sustainable livelihoods, and conservation actions taken to maintain these species. During repeated visits to the study site further group discussions (8-12 people) were held with: i) old-age key informants, and ii) with women who the key-informants knew were especially skilled in the use of uncultivated plants.
Sixty-two households (18% of the households) were selected for interviews by using random sampling of all households. All households were visited at least once for approximately three hours (some household were visited twice for verification). The household survey was designed to get data on farming practices, subsistence, use of uncultivated plants and their management, as well as personal demographic features. The household survey questionnaire consisted of four sections. The first section consisted of demographic and socio-economic information on the household, including variables such as sex, age, wealth categories, education, household size, major occupation, food sufficiency, and household income. The second section concerned information about the shifting cultivation practices and the third section concerned uncultivated plant species. The final section concerned information about the conservation and management of uncultivated plant species.
In addition, field visits were made with the key informants to areas where the respondents collected the uncultivated species. During the visits, harvesting methods, parts used, harvest quantity as well as treatment and storage of different species for future use was discussed in semistructured and open-ended interviews.
Results and Discussion
General features of the respondents
The farmers in the study site live under different socioeconomic conditions in terms of education, income sources, food sufficiency levels, family size, age and occupation. The number of interviewed persons was 62 (37 men and 25 women). The mean age of the respondents was 39 years (44.5% of the respondents were older than 41 years and 42% were 26-40 years old.) The average household size of the study site was 6.5 people, which is somewhat higher than the national average of 5.4 persons (CBS 2003) . In general, the literacy rate was very low; 73% of the respondents were illiterate and only 27% could write their own name. This can be compared to the national literacy rate of 54% (CBS 2003) . The average yearly household income was $209. Food sufficiency was a major problem in the area; about 70% of the households could only live 7-10 months on products from their own agricultural production and 16% of the households could live less than 6 months a year on their own agricultural production. During the food deficit periods, these households depended on multiple coping strategies such as share cropping, i.e., growing of crops on land owned by others, (40% of the households), wage labour (90%), collection of wild foods (92%), and selling of products (24% of the households). All households used uncultivated plants however, the quantity and forms of use differed widely between the households due to socio-economic and cultural factors (see below).
Richness of uncultivated plants and their status
Uncultivated plants in this study include all plant resources that are collected for human consumption from natural and semi-natural environments (e.g., slash and burn areas, agriculture fields, grasslands with natural vegetation). However, the term 'uncultivated' does not necessarily imply a total absence of human influence because plants may be collected from common property areas in some regions but protected and managed in home gardens in other areas (Cromwell et al. 1997) .
Diversity fairs in the area recorded a total of 85 uncultivated plant species (see Appendix 1). Of these, 61 species (72%) had multiple functions as food, medicine, or had cultural or economic importance. Most of the recorded species are also used in other parts of the country (Manandhar 2002 , Shrestha 2001 , Shrestha & Dhillion 2006 ).
The availability of most uncultivated plants (62%) was classified as intermediate (medium availability and possible to use on a daily basis). For 20% of the species, the status in the wild was classified as scarce (difficult to find, and could not be used as much as desired), and 18% of the species as abundant in their natural habitat (sufficiently available and could be used as much as desired regularly). Interestingly, almost all the species with low availability were those used for medicinal purposes or species used for their food value. The collection and marketing of Asparagus racemosus Willd., Cissampelos pareira L., Dioscorea bulbifera L., Juglans regia L., Swertia chirayita (Roxb. ex Fleming) Karsten, Tectaria macrodonta (Fée) C. Chr., Terminalia chebula Retz., and Tinospora sinensis (Lour.) Merr. have been shown to have good profitability (Manandhar 2002). However, over-exploitation and illegal harvesting and trading are threatening some of these species (Chaudhary 1999) . Similarly, uncultivated plants are over-exploited in other parts of the worlds (Balemie & Kebebew 2006 , Begossi et al. 2002 , Gari 2002 , Tabuti et al. 2004 . During group discussions, decreasing forest cover, heavy dependency of people on these resources and illegal harvesting and trade were suggested as the major causes for perceived declining abundance of these species.
Use of uncultivated foods
All respondents reported that they use uncultivated resources in their daily life. 94% of all households responded that they used uncultivated foods due to insufficiency and because they are freely available. Medicinal value (43% of all households) and nutritional aspects (32% of all households) were also mentioned by a relatively large proportion of the respondents. A conclusion from the group discussions was that the use of medicinal plants for health care is declining. An important reason for this change is that the traditional healers, who used to treat people, are few at present and the transfer of knowledge and practice to prepare such medicines is low. The younger generation is not interested in studying such traditional ways of medication (Bista 2004 , Ladio & Lozada 2004 .
The uncultivated foods contributed significantly to the food requirements of the households. A majority (58%) of the households used food from uncultivated sources more than 3.5 months per year (Figure 2 ). Similar contributions from uncultivated foods have been found by Balla et al. (2002) in the Tanahun and Chitwan districts of Nepal. Shrestha (2001) reported that 20-30% of the food requirements in rural communities of Nepal were met by uncultivated food crops.
The importance of uncultivated foods is supported by studies in other countries. For instance, a study carried out in India, reported that the poor consumed uncultivated crops at least 50-80 days in a year, but also that these resources used to have larger importance in the past (DDS (2000) reported that in communities in Bangladesh 40% of the food requirement came from uncultivated foods, and in a study in Burkina Faso Smith et al. (1995) reported that 20% of all food items were from the wild. Cromwell et al. (1997) showed that the value of all wild plant resources to rural communities was calculated to be more than 8% of the agricultural gross domestic product (GDP) in Tanzania. Thus, contributions to the food supply by uncultivated plants are considerable but they vary between regions and ethnic groups (Heywood 1999).
In our study, uncultivated foods were less important as a source for income (only about 4% of the households reported that uncultivated foods contributed significantly to their income), but people have started to sell some species with potential market value. In fact, 11.3% of the households had started to sell A. racemosus, Castanopsis indica (Roxburgh ex Lindl.) A.DC., Diploknema butyra-
Chr., Phyllanthus emblica L., Tamarindus indica L., and Thysanolaena maxima (Roxb.) Kuntze although in small amounts at present but with significant potential in the future as the demand rises in the market. The selling of uncultivated foods is not new in this area however; there were people who used to collect and sell products originating from other areas with a tradition of marketing wild foods and products. Other studies have shown that many uncultivated plant resources have significant economic value by preventing the need for cash expenditures, and income derived from the collection and sale of these re- sources could be important for poor people as a source of cash (Guinand & Lemessa 2001 , Melnyk 1994 .
Frequently used species and their use
The most frequently used species reported by informants and their uses are presented in Table 1 . These include trees, shrubs and herbs that were mainly used as vegetables and other foods. Information on the frequency of harvest and use was compiled for species that were often used (Table 2) . Species used as staple foods were harvested from one to more than 25 times per month. D. bulbifera and D. deltoidea were harvested regularly and used more than 20 times a month by a large proportion of the households. Other Dioscorea species were harvested and used on a regular basis although not as frequently as the two species above ( Table 2) . Several of the species can be stored for future use and therefore the frequency of harvest was lower than the frequency of use ( Table 2 ). The most commonly stored species were D. bulbifera (95% of the households) and D. deltoidea (42%). Both species were prioritized food crops in the area. Collection of these species has shown that people used to harvest up to 50 kg per harvest. The analysis on the quantity per harvest showed that 71% of the household used to harvest 11-30 kg per harvest.
People in the study site also stored uncultivated staple foods, vegetables and medicines for future use. The uncultivated starchy foods and vegetables were processed in local ways for storage to prolong their availability. Some uncultivated starchy foods like D. bulbifera are cut into small slices and dried either under sun light or hung above a fire place to dry before storing in an airtight container for future use. Similarly, vegetables were sun dried when fresh while others are boiled or blanched, for later use during the dry season (see also Dhillion & Shrestha n.d., Gautam et al. 2006 , Ngugi 2000 , Regmi et al. 2006 , Sullivan 2000 .
Conservation and management practices
The focus group discussion and interviews of key informants suggested that the availability of the uncultivated foods from the area has declined during the last 40 years. During the group discussions 90% of the people had the opinion that 40 years ago, i.e., in 1965, uncultivated food availability was not a problem the availability of uncultivated foods since then has been halved. More than 70% of the informants mentioned that the major reasons for such changes were the depletion of natural vegetation and uncontrolled harvesting due to heavy dependency of local people on uncultivated plants. These factors are also often cited as underlying causes of the decline in use of uncultivated resources in other studies (Akhtar 2001 , Fouere et al. 2000 .
98% of respondents reported that they are involved in management of uncultivated plant species. Moreover, 90% mentioned that they are doing in-situ conservation of wild populations and 71% mentioned domestication as a major way of maintaining these uncultivated food resources. However, farmers also suggested two other factors to facilitate sustainable use of uncultivated food plants: i) increased awareness (17% of the households), and ii) restrictions in the use of these plant resources (36%). Fewer households suggested technical solutions or increased cooperation between households. A general conclusion from group discussions and key informant interviews was that participatory natural resources management programs are needed to encourage local people to work with conservation and management of these natural resources.
This study showed that people in the study site have been using uncultivated resources for generations and, because of their close associations with nature and natural system, have developed sophisticated knowledge systems (Etkin 2002) about the plants and their ecosystems. However, the present trends in harvesting of some of the species are probably not sustainable and the way of harvesting negatively impacts the species availability in the future (see also Chaudhary 1999 , Dhillion & Shrestha n.d., Shrestha & Dhillion 2003 . Policy support mechanisms, especially on effective management and conservation of uncultivated species, are lacking (Kerkhoff & Sharma 2006 , Shrestha 2001 
Conclusions
This study has revealed that the Chepang people of Nepal continue to rely on uncultivated plant species for consumption at times of food shortage and that these species have the potential to become valuable staple foods and important alternatives to the usual food crops cultivated by farmers. Analysis of the use of species such as Dioscorea showed that there is a growing pressure on wild plant resources, which suggests that there is an urgent need for an awareness program among the local people. There is a need of integrated research and development programs for forest dwelling communities such as the Chepang in Nepal who have food sufficiency problems, where uncultivated foods provide key supplements to the main diet and are of considerable medicinal and cultural importance.
Without an understanding of the relationship between staple crop foods and uncultivated food intake, agricultural planning will continue to be dominated by few major crops and exclude diverse and important resources. The contribution of uncultivated plants needs to be taken into account in planning. Rural families in the study site involved in the use of such species are specifically poor, so investment in the development of these resources will make a major contribution to the alleviation of poverty. 
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